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Foreword

This evaluation of afield portable analytical technology is part of a series of case studies designed to
provide cost and performance information for innovative tools supporting less costly and more
representative site characterization. Based on actual field projects, these case studies include reports on
new technologies as well as innovative applications of familiar tools in the context of more efficient

work strategies. The ultimate goal of this case study seriesisto aid practicing site professionalsto
enhance the cost-effectiveness and defensibility of decisions regarding the disposition of hazardous waste
sites.
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TECHNOLOGY EVALUATION ABSTRACT

REAL-TIME VOC ANALYSISUSING A FIELD PORTABLE GC/MS

Site Name and L ocation: Sampling & Analytical Current Site Activities:
Monterey Peninsula Airport Technologies: Continuing investigations of extent of
(MPA), Monterey, California HAPSITE Portable GC/MS with ground water contamination

Headspace Sample Introduction

Period of Operation: System Analytical Service Provider:
MPA: 1942-1989 Field-Portable Analytical, Inc.
Operable Unit: Not applicable 3330 Cameron Park Dr., Suite 850
Point of Contact: Media and Contaminants: éaégfr é)7n62aé|§bCA 95682

Jerry Vincent Ground water contaminated with htto: /v fidl dbor table.com
U.S. Army Corps of Engineers- chlorinated volatile organic P ' P '
Sacramento District compounds (VOCs)

(916) 557-7452

Number of Samples Analyzed during the Phase of the Site I nvestigation:

Fourteen ground water samples collected from borehole locations were quantitatively analyzed for VOCs by the
HAPSITE GC/MS (EPA SW-846 Method 8260) using equilibrium headspace as the sample preparation method
(EPA SW-846 Method 5021). Fifty-three QC samples were analyzed [20 calibration standards + 10 blanks + 4
MS/MSDs (2 pairs) + 9 duplicates + 10 instrument tuning standards] .

Estimated Resour ce Savings Using Real-time Data Results:
$27,000 (26% of total projected costs) and 4 days of field time

Description:

During site investigation activities at the MPA, an on-site measurement technology (HAPSITE GC/MS) was
used to determine the appropriate placement of monitoring wells to characterize the horizontal extent of a
trichloroethene (TCE) plume migrating beyond site boundaries. A drill rig drilled borings from which ground
water samples were collected using disposable bailers. Through the use of quantitative field analyses, real-time
VOC results from the samples were used to model the plume, to guide decisions about locating additional
borings, and to select which borings would be converted to permanent monitoring wells. Two years later, real-
time VOC results were again successfully used, this time to characterize the vertical extent of TCE
contamination. Field-Portable Analytical Inc. provided the HAPSITE GC/MS instrumentation, the associated
standards and supplies, and the analytical chemist operator able to produce VOC data of the quality desired by
the client.

Results:

This project illustrated the successful use of low-cost, real-time field analyses, using a technology (HAPSITE
GCIMYS) based on a definitive determinative method (SW-846 Method 8260), to guide real-time decision
making. The data were effective for making correct decisions concerning the placement of borings and the
installation of long-term monitoring wells. In the on-site area of investigation, TCE was detected in 8
downgradient borehole |ocations at the northeastern portion of the site. In the off-site area of investigation, TCE
was detected in 8 of the 13 borehole locations along the proposed path of the TCE plume.

The analytical performance criteriain the project’ s quality assurance/quality control (QA/QC) protocol were
satisfactorily achieved. Split sample analysis during a previous work phase at this site had established to the
Corps' satisfaction that the on-site analytical service provider could use the field GC/MS to generate VOC data
comparable to fixed laboratory GC/MS data. The correctness of the real-time, field decisions based on the
HAPSITE VOC datawas later verified by fixed laboratory analysis of ground water collected from the
completed monitoring wells. The HAPSITE GC/M S was successfully used to produce low-cost, real-time data
that supported real-time decision-making within a single field mobilization of 3 weeks. The use of off-site
laboratory analyses instead of field analyses would have resulted in higher costs and alonger project time frame.
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TECHNOLOGY QUICK REFERENCE SHEET
HAPSITE Field Portable Gas Chromatograph/M ass Spectrometer (GC/MYS)

Technology Evaluation: On-Site VOC Analysisat Monterey Peninsula
Airport (MPA) Using the HAPSITE Field Portable GC/M S

Summary of Technology Evaluation's Perfor mance | nfor mation

Project Role:

Provide real-time volatile organic compound (VOC) results to
model atrichloroethene (TCE) plume and guide the placement
of borings and permanent monitoring wells.

Analytical Information Provided:
Quantitative VOC results using EPA SW-846
Methods 5021 and 8260 for ten VOC target
analytes.

Total Project Cost:
Approximately $75,000.
Included 17 days in the field
for a 3-person drilling crew,
the on-site analytical team, and
the USACE personnel.

Cost Per Sample:

Not applicable. Analytical serviceswere procured on a per day basis, not on a
per sample basis. The cost was approximately $2000/day for analytical services
that included the instrument and its operation, consumables, and labor costs
(including second-person data review and preparation of electronic
deliverables).

Project Cost Breakdown

etc.): about $50/day (cost
included in daily service rate).

Instrument Cost: Consumables Cost: Labor Cost: Waste Disposal Cost:
Instrument was provided by Sample handling accessories Included indaily | Analytical wastes
analytical service provider. (syringes, viads, standards, servicerate. disposed with

investigation-derived
waste; no additional cost.

Site-Specific Precision/Accuracy Achieved:

Throughput Achieved:

Analytical Precision: For the MPA samples, the HAPSITE instrument provided
precision of 6-17 relative percent difference (RPD) for duplicate sample results (n =5
analyte results); and 0-1 RPD for matrix spike duplicate (n =1 MSD).

Analytical Accuracy: HAPSITE accuracy ranged from 86% to 94% recovery for 3
analytes spiked into sample matrix (n = 1 matrix spike). The recovery of surrogate
compounds over a 10-day project period ranged between 78 and 127% (n = 42; as 14
samples X 3 surrogate analytes each).

25-30 water samples/day
[Results for water
samples can be turned
aroundin¥z-1hr,;

gas sampleresultsin
about % hr.]

General Commercial I nformation (Information valid as of June 2001)

Limitations on Performance:

GC oven temperature range is limited to 10EC
above ambient (coolest temperature) to a
maximum of 80EC (warmest temperature).
For stack (gas) sampling, the gas stream must
have less than 95% relative humidity to avoid
condensation

Vendor Information:
INFICON Inc.

Two Technology Place
East Syracuse, NY 13057

Vendor Contact:
1-800-223-0633
www.inficon.com

(continued)
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TECHNOLOGY QUICK REFERENCE SHEET (continued)
HAPSITE Field Portable Gas Chromatogr aph/Mass Spectrometer (GC/MS)

General Commercial | nformation (Information Valid as of June 2001) (continued)

Availability/Rates:

Commercially available for

purchase:

e Instrument without service
module: $75,000

* Instrument with vacuum
pump service module;
$95,000

» Field portable printer:
$300-$500

Leasing options may be
available.

Principle of Analytical
Operation:

VVOC concentrations in the
sample equilibrate with VOC
concentrations in the
headspace of the sasmple vial.
Headspace vapor is swept
into the GC column using a
carrier gas. The GC column
separates analytes, which are
then detected by MS. The MS
can be programmed to identify
selected compounds in either
the full scan or selected ion
monitoring (SIM) mode.

Power Instrument Weight
Requirements: and/or Footprint:
Either self- GC/MS: 15.9 kg (with
contained batteries), 46 cm x

43cmx 18 cm
Headspace sampling

batteries (nickel-
cadmium) or line

(ac) power. system: 6.8 kg, 36 cm X
39.5cmx 19cm

Battery lifetimeis | Notebook computer:

2-3 hoursforthe |3.6kg

GC/IMS, and 4-6 Printer: 2.3 kg

hours for the Complete system:

headspace 28.6 kg

sampling

accessory.

General Performance I nfor mation

Known or Potential I nterferences:
Aswith all GC/MS analyses, the coelution of non-target compounds with target analytes poses the potential for
interference and/or errors in quantitation.

Applicable Media/M atrices:
Water, soils, sediments and
vapors/gases (e.g., ambient air,
exhaust and stack emissions,
soil gas).

Wastes Generated Requiring
Special Disposal:
None

Analytes M easur able with
Expected Detection Limits:
Volatile organic compounds

(VOCs) at concentrations
between 2 and 5 pg/L (using
the MSin full scan mode).

Detection limits of about 0.5
ppb are possible using the MS
inthe SIM mode.

Other General Accuracy/Precision
Information: Inan EPA ETV evaluation [1],
the HAPSITE GC/M S detected 100% (59 of
59) of calibrated analytes present in excess of
5 pg/L in PE samples. Correlation coefficients
of HAPSITE results against reference
laboratory results averaged 0.989. Across 22
target compounds, precision ranged from 2 to
28% relative standard deviation, and accuracy
ranged from 1 to 33% absol ute percent
difference.

Rate of Throughput:

Inthe EPA ETV evaluation, water samples
were analyzed at arate of 2-3 samples/hour,
including periodic analysis of blanks and
calibration check samples.

Note: [ ] indicates a cited reference. Cited references appear both in the text and in some section headings.
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M onter% PeninsuIaAireort

m EXECUTIVE SUMMARY 1

This technology evaluation report describes the use of afield-based measurement technology, the
portable INFICON HAPSITE gas chromatograph/mass spectrometer (GC/MS), to measure volétile
organic contaminant levels, particularly trichloroethene (TCE), in ground water on areal-time basis. The
results were effective for making decision-making in the field that guided characterization of the plume
and optimal placement of monitoring wells. Real-time use of the technology allowed well installation at
alower cost than if more conventional technologies with alonger turnaround time for results (i.e.,
conventional off-site fixed laboratory analyses) had been used.

The Monterey Peninsula Airport (MPA) islocated near the city of Monterey, California. Past
Department of Navy (DoN) activities released TCE contamination into soil and ground water. The U.S.
Army Corps of Engineers (USACE) began conducting a series of activities to characterize the extent of
the TCE contamination and migration. During 1999, the USACE collected ground water samples from
soil borings and monitoring wells both inside and outside the boundaries of the MPA for on-site analysis
of volatile organic compounds (VOCs). The HAPSITE GC/MS instrument was used as the determinative
method (i.e., the instrumentation generating the analytical result) according to the Environmental
Protection Agency’s (EPA’s) SW-846 Method 8260 (V olatile Organic Compounds by Gas
Chromatography/Mass Spectrometry) [2]. Sample preparation and introduction (into the GC/MS
instrument) was accomplished using an equilibrium headspace technique (SW-846 Method 5021) [3].

The USACE had previously used Field-Portable Analytical, Inc. in 1998 as a contracted analytical
service provider to furnish on-site analysis of MPA ground water VOC samples. During this earlier work,
the USACE requested split sample VOC analyses, so that the same ground water samples were run both
by the on-site analytical team (using the HAPSITE GC/MS) and by a conventional fixed laboratory. This
activity established that the on-site analytical service provider could generate VOC data of known and
documented quality comparableto traditional VOC data on the site-specific sample matrix. During the
1999 project, ground water samples collected from the soil borings were analyzed by the HAPSITE
instrument only. It was not necessary to again split samples for confirmatory analysis by an off-site
laboratory because the reliability of the analytical service provider had already been demonstrated. The
validity of the 1999 field-generated VOC data set was confirmed through the use of afield quality
assurance/quality control (QA/QC) program specified in the project’ s quality assurance plan.

Upon completion of plume definition, the HAPSITE instrument |eft the site, and the installation of
permanent monitoring wells in selected borings was completed. After the wells had been devel oped by
surging, bailing, and purging, ground water samples were collected and sent to a conventional |aboratory
for VOC analysis using Methods 5030 (purge & trap) and 8260 (GC/MYS). The two sets of VOC data
(on-site versus off-site laboratory) were not expected to be directly comparable because the sample sets
themselves were not directly comparable (water collected from a boring versus water collected from a
fully developed well). Although a comparison between the two data sets shows expected variations,
there is excellent agreement between the two data sets when they are assessed according to their ability
to support project decision-making.

The HAPSITE instrument was used again at the MPA in 2001 for real-time characterization of the
vertical extent of TCE contamination. Although this report does not include an evaluation the data set
generated in 2001, the USACE again reported compl ete satisfaction with the ability of the field GC/MS
to provide reliable data supporting a dynamic work plan strategy that modeled vertical stratification of
the TCE plume to a degree not feasible using traditional off-site analyses.

In addition to presenting the performance of the HAPSITE GC/MS in the MPA project, this report briefly
reviews the HAPSITE' s performance in an EPA Environmental Technology Verification (ETV)
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Monterey Peninsula Airport
mmm EXECUTIVE SUMMARY (CONtinU e )

demonstration that assessed the ability of several field portable instruments (including the HAPSITE
GC/MYS) to detect and measure VOCsin ground water. The ETV reports for this demonstration,
including the HAPSITE report, are available through the ETV website for "Well-Head Monitoring -
VOCs," which can be found on the http://www.epa.gov/etv/verifr pt.htr#monitoring webpage.

According to the USACE [4], the portion of the MPA site characterization effort that encompassed the
summer of 1999 cost approximately $75,000. Thisfigure included not just the HAPSITE activities, but
also the drilling team and USACE personnel costs. The USACE estimates that use of the HAPSITE
instrument resulted in a savings of approximately $27,000 and at |east four days of field time, when
compared to projected work flow assuming the fastest possible turnaround of datafrom an off-site
laboratory.

The USACE was charged adaily rate by the analytical service provider, who provided all
instrumentation, supplies and personnel as part of aturnkey service. If purchased from the instrument
vendor, the HAPSITE GC/MSS unit costs approximately $60,000 and the headspace sampling accessory
costs approximately $15,000, for atotal cost of $75,000. (A vacuum pump service module costs an
additional $20,000.) Both the instrument and accessory may be available for lease. Depending on the
type and number of analyses being performed, varying quantities of consumable items, such as syringes,
vias, gloves, bottled gases and reagents may be required at costs ranging from $50 to $250 per day.

Instrument operation requires at least one well-trained GC/M S operator. Sample throughput can vary
depending on a number of factors, including the target analyte list and the number of samples submitted
for analysis, which can be up to 25 to 30 samples per day. Aswith all on-site analyses, comparing the
cost of analytical alternatives on a*cost per sample" basis is seldom reflective of the true economic value
of using field analytical technologies. Thereal value in using field methods is the time and labor savings
realized when the ability to make accurate real-time decisions minimizes (1) the down-time of costly
equipment and services (such as a subcontracted drill rig and team), and (2) repeated mobilizations back
tothefield to fill datagaps. In addition, the opportunity to make many more measurementsin the field
while the analytical equipment is available on-site provides a cost-effective means of managing the major
source of data uncertainty, which is that due to sampling variability in heterogeneous environmental
media[5].

The HAPSITE GC/M'S and accessories provides the versatility to generate reliable, real-time, and cost-

efficient data for measuring VOCs in ground water, solid media (such as soil and sediment samples), and
gaseous samples (e.g., ambient air, exhaust, stack emissions, and soil gas).
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Monterey Peninsula Airport
ST E INFORMAT O IN

I dentifying I nformation
Monterey Peninsula Airport
Monterey, CA

Background [6, 7]

Physical Description: The Monterey Peninsula Airport (MPA) is located approximately two miles east
of the city of Monterey, California, within the MPA District. Figure 1 illustratesthe site location relative
to Monterey, California. The MPA covers atotal of 455 acres. One acre within the MPA'stotal acreage
and approximately one acre off site in aresidential areawere of primary interest in this study.

Site Use: From 1942 to 1989, the Department of the Navy (DoN) leased the 455-acre site from the MPA
District and used it asan air base. 1n 1946, the Federal government determined that the airport was not
required for full military purposes. Consequently, the MPA District was granted joint and equal use of
the landing facilities. Other MPA facilities such as parking aprons, hangers, repair shops and storage
tanks continued to be solely used by the DoN. Between 1972 and 1982, the Naval Postgraduate School
of the DoN at Monterey continually renewed its lease with the MPA District which included the use of
underground fuel storage tanks and supporting pipelinesin the cantonment area at the north end of the
property. 1n 1989, the MPA District released DoN from its lease of the 455-acre parcel. The siteis
currently amunicipal airport.

Release/I nvestigation History: From the 1940sto 1972, Building 17 of the MPA was used by the DoN
asan engine repair facility. In thisfacility, aircrafts parts were cleaned by spraying them with
trichloroethene (TCE). Spills were collected in a concrete sump located outside the hangar where the
contents were alowed to evaporate. Reportedly, the sump was frequently clogged with organic debris
causing the contents to spill unchecked down the slope. Leakage of materials may also have occurred
through the bottom of the sump.

In March and April of 1997, the U.S. Army Corps of Engineers (USACE), Sacramento District,
conducted an investigation to characterize and determine the extent of soil and ground water
contamination released from two 50,000-gallon underground storage tanks (USTs), and to remove five
smaller USTs ranging in size from 300 to 700 gallons. In addition, three 2,500-gallon USTs were
removed from locations directly downgradient from the 50,000-gallon USTs. Soil contamination from
released fuel was evident at the locations of all USTs.

In January 1998, the Sacramento District of the USACE conducted a supplemental investigation that
continued the on-site characterization of the petroleum plume initiated in 1997 at the MPA, and extended
the investigation off-site into the residential neighborhood north of the airport. The petroleum plume was
being delineated using the field-portable HAPSITE GC/M S, when the GC/M S unexpectedly showed that
TCE was also present in the ground water. The on-site availability of the GC/MS made it possible to
modify the project work plan to accommodate a preliminary assessment of the TCE plume at that time.

A more thorough investigation of the TCE plume extent for the purpose of installing a TCE monitoring
well network was conducted in 1999, again using the HAPSITE GC/MS. The 1999 investigation forms
the basis of thistechnology evaluation report.
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Monterey Peninsula Airport
mmm SITE INFORMATION (continued) e ss——

FIGURE 1. LOCATION OF MONTEREY PENINSULA AIRPORT NEAR
MONTEREY, CALIFORNIA, SCALE: 1" = 1000
Source: USACE [6]
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Monterey Peninsula Airport

Regulatory Context [8]: Monterey Peninsula Airport is being addressed under the military’s Formerly
Used Defense Site (FUDS) Program. At MPA, FUDS oversight includes two 50,000-gallon, concrete,
underground storage tanks (USTs), Building 17, afire fighting training facility, and numerous smaller
UST sites. Chemicals of concern include petroleum products and their associated compounds, and
chlorinated solvents (e.g., TCE). Site assessment activities to date have determined the extent and degree
of ground water impacts associated with the two 50,000-gallon fuel tanks. The USACE is monitoring the
site for UST/petroleum hydrocarbon impacts on a quarterly basis pending design of aremediation
system. Ground water assessment activities in 1998 associated with the two former 50,000-gallon diesel
tanks near Building 17 unexpectedly revealed significant concentrations of TCE in ground water (up to
1,400 ppb near the source).

Investigation activities at this site began slowly, but became more intense during the latter part of year
2000 dueto regulator concern over potential contamination of private wells by TCE. Identifying all
private wells in the area of the TCE plume thus became a priority. The areais supplied by a municipal
water system, however, some residents use private wellsfor irrigation. The municipal system was
recently tested at several of the resident’ s outdoor faucets to confirm the integrity of local water supply
lines, and contamination was not detected. However, some private wells have been found to contain
TCE, while it has been shown that other private wells do not contain TCE contamination. Regulatory
staff coordinated efforts with neighborhood representatives to encourage residents to come forward with
information regarding historic practices by the military or others that may be causing environmental
problems.

National Priority List (NPL) listing: None

Enforcement Dates: A Notice of Violation was issued July 24, 2000, by the California Regional Water
Quality Control Board. It contained a schedule for compliance with Cleanup or Abatement Order (CAO)

99-005. CAO 99-005 concerns the cleanup of the contaminated areas at MPA.

Site L ogistics/Contacts

L ead Regulatory Agency Contact:

Grant Himebaugh

California Regional Water Quality Control Board
Central Coast Region

San Luis Obispo, CA

(805) 542-4636

USACE Quality Assurance Contact:
Pam Wehrmann

U.S. Army Corps of Engineers
Environmental Chemistry Section
Sacramento District

(916) 557-6662

USACE Project Geologist:
Pat Cantrell

U.S. Army Corps of Engineers
Environmental Design Section
Sacramento District

(916) 557-5371

USACE Project Manager:

Jerry Vincent

U.S. Army Corps of Engineers

Programs & Project Management Division
Sacramento District

(916) 557-7452

Analytical Service Provider:
Field-Portable Analytical, Inc.
3330 Cameron Park Dr. Suite 850
Cameron Park, CA 95682

(530) 676-6620
http://www.fieldportable.com
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M onterg PeninsuIaAirEort

s VEDIA AND CONTAMINANTS 1

Matrix | dentification
Type of Matrix Sampled and Analyzed: Ground water

Site Geology/Stratigraphy [6]

The surficia geological units mapped in the vicinity of MPA are Pleistocene to Holocene alluvium,
Pleistocene Aromas sand, Pleistocene dune deposits, and the Miocene Monterey Formation, which
consists of siliceous mudstone. A cross section through the central portion of the airport shows that the
Aromas sand and the older alluvium are underlain by the Monterey Formation. Lithologic logs from
ground water monitoring wells at the MPA indicate that the underlying alluvial deposits consist primarily
of sand lenses of variable thickness interbedded with minor lenses of clay.

The MPA islocated in the Carmel sub-basin, which enclosed two ground water systems. the Carmel
Valley aquifer and the Canyon del Rey aquifer. The Carmel Valley aquifer is composed mostly of
alluvium and terrace deposits. Ground water moves northwest down the valley and discharges into
Carmel Bay. The Canyon del Rey aguifer consists of recent sand dunes and underlying unconsolidated
sediments. Inthe airport vicinity, movement of the Chupines fault has elevated the Monterey Formation
and led to the erosion and removal of the main water-bearing formations. What remains of the airport
aquifer is primarily older aluvium and the Aromas sand. Ground water movement is northwest toward
Monterey Bay.

Contaminant Char acterization
Primary Contaminant Groups at the Site: Volatile organic compounds (VOCSs), primarily benzene,
toluene, ethylbenzene, and xylenes (BTEX) and trichloroethene (TCE).

Matrix Characteristics Affecting Characterization Cost or Performance
There were no matrix characteristics that adversely affected either characterization costs or performance
when using the HAPSITE GC/MS.
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Monterey Peninsula Airport

mmm SITE CHARACTERIZATION PROCESS 1

Goal of Site Characterization

The goal of the 1999 ground water investigation at the Monterey Peninsula Airport was to quantitatively
characterize the horizontal extent of TCE contamination due to the DoN activities at Building 17, the
former engine repair facility, in the ground water on-site and off-site of the Monterey Peninsula Airport.
The field-portable gas chromatograph/mass spectrometer (HAPSITE GC/MS) was used to provide real-
time, low-cost data to guide optimal placement of permanent monitoring wellsin atimely manner.

In addition to the 1999 horizontal characterization of the plume, the HAPSITE GC/M S was used during
the early part of 2001 to vertically characterize TCE levels within the plume. The purpose in 2001 was
to determine the full extent of contamination and whether TCE stratification was occurring within the
subsurface aquifer formation.

Sampling Work Plan [6, 7]

In March 1999, the USACE developed afield sampling plan (FSP) for the summer of 1999 TCE ground
water investigation at the MPA (the subject of this report). The FSP addressed the forthcoming ground
water investigation and the location of proposed borings and temporary wells and soil and ground water
sample collection from each boring and subsequent laboratory analysis of the samples. The FSP
specified that ground water samples would be collected for analysis by both an "on-site laboratory” and a
"conventional laboratory,” and that the samples collected for analysis by the on-site laboratory would use
EPA SW-846 Method 8260 to analyze for VOC contamination.

The field-portable HAPSITE GC/M S was selected for the 1999 investigation since the HAPSITE had
been instrumental in the 1998 investigation that initially discovered and partially delineated the TCE
plume. Split sample analyses during the 1998 investigation established to the satisfaction of the USACE
project team that Field-Portable Analytical, Inc. was fully capable of using the HAPSITE instrument to
produce data of known and documented quality for VOC analytesin the site' s ground water matrix. The
results of the 1998 investigation also formed the basis for selecting the initial 1999 sampling locations.
Based on the VOC results from each boring, decisions would be made in the field about whether
additional borings were required to adequately characterize the plume and where those |ocations would
be. Decisionswould also be made about whether a particular boring would be converted to a permanent
monitoring well, or back-filled and sealed. After aboring was drilled, ground water samples were
collected from the open borings using disposable bailers, and the samples were analyzed for VOCs by the
HAPSITE GC/MS instrument using the equivalent of SW-846 Method 8260 [2].

For the on-site investigation, 9 soil borings (MPA-B7, -B7A, -B8, -B9, -B10, -B11, -B12, -B18, and
-B19) weredrilled at representative locations within the light industrial area. Five of these 9 borings
were later converted to monitoring wells (MPA-MW9, -MW10, -MW11, -MW12, -MW13). Onewsell
was installed north of Building 17, three were located downgradient, and one upgradient from the source
of contamination. For the off-site investigation in the residential area, 5 soil borings (MPA-B13, -B14,-
B16, -B17, and -B20) were drilled at representative locations within the boundaries of the city park and
two adjacent streets. Three of these 5 borings were later converted to monitoring wells (MPA-MW14, -
MW?15, and -MW16). Two additional borings (MPA-B15 and MPA-B15A) yielded no water and
therefore no analyses were performed.
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Sample Collection Technologies or Procedures|6, 7]

Ground water samples were collected from open borings using disposable bailers and transferred to 40-
mL VOA vias. Only one sample was taken from the bottom of each borehole. (Collection at multiple
interval s within the boring was not possible since hollow-stem auger drilling was used.) Within minutes
after collection, the VOA vials were handed to the HAPSITE GC/M S operator, who poured the VOA
vial’s contents into a 50-mL gas tight syringe. Using the syringe, exactly 20 mL of sample was
introduced into a headspace vial and sealed. A measured amount of internal standard/surrogate solution
or matrix spike solution was then injected into the sealed headspace via through the septum. Because
sample analysis was nearly immediate, neither chemical nor physical means of sample preservation was
required. The USACE used the VOC results on a real-time basis to determine whether the boring should
be filled and sealed or converted into amonitoring well. When monitoring wells were installed, they
were developed prior to further sampling by surging, bailing, and purging.

One of the values of on-site analysis becomes evident when one contrasts this sampling sequence, which
takes the sample from bailer to the analytical instrument in a matter of afew minutes, to amore
traditional sampling and analysis sequence, in which up to 14 days can pass between collection and
analysis. In addition to the expense and inconvenience of waiting for days or weeks for data, the longer
the elapsed time between sample collection and analysis, the greater the likelihood that target analytes
will belost. Furthermore, atraditional sampling and analysis sequence requires the addition of chemical
preservatives (acid to retard the growth of organisms, and sodium thiosulfate when the presence of free
chlorine is suspected) which increases the likelihood of sample contamination and/or analyte loss
through chemical reaction. Sample handling and tra